INTRODUCTION
The investigation of the properties of light exotic nuclei and reactions with their participation has inspired great interest in recent years. These nuclei include the so called Borromean 6 He nucleus, whose weakly bound valence neutrons result in a sharp increase in the matter radius of this nucleus and the unusual structure of its wave function [1] . Of great and constant interest are reactions with the participation of this nucleus, beginning from fragmentation reac tions (see, e.g., survey [2] ), in which the total cross section of the reaction and the momentum distribu tion of alpha particles and neutrons pointing to an unusually large spatial dimensions of 6 He nucleus were measured. In two neutron transfer reactions [3, 4] , the "dineutron" configuration of this nucleus was discov ered; in elastic scattering [5] , nonstandard parameters of the potential of the optical model were found. Of special interest are reactions of subbarrier fusion of the weakly bound neutron rich 6 He nucleus with usual nuclei. The essential increase (by orders of magnitude) of the subbarrier penetrability for this nucleus due to the redistribution of valence neutrons with positive Q value was predicted in [6] and later experimentally proven in [7] . Further studies in this field, in particu lar, an experimental investigation of reactions of sub barrier 6 He fusion with light stable nuclei (which are important in astrophysics), are quite topical.
These studies are, to a large extent, restrained by the complexity of producing a high intensity mono chromatic beam of accelerated 6 He nuclei with suffi ciently low energy. The standard scheme of producing such a beam is the application of the so called ISOL method, in which primary 6 He nuclei are produced in the fragmentation of heavier nuclei accelerated to sev eral tens of MeV/nucleon. Thus produced 6 He nuclei (with broad momentum distribution) are then decel erated, and corresponding atoms are ionized and delivered to the second accelerator, in which they are accelerated to the required energy. This principle is used, in particular, in the operation of the DRIBs setup . The 10 μA pro ton beam with an energy of 500 MeV is also used at the ISAC setup (TRIUMF, Canada) for producing 6 He nuclei on the carbon powder target [10] .
In this paper we study the feasibility of a "cheaper" method for producing 6 He nuclei with the 22 MeV electron beam in the
He reaction. This reac tion was multiply experimentally studied and the pro cess cross section is well known. Figure 1 shows the excitation function of the 7 Li(γ, p) 6 He reaction mea sured more than 40 years ago [11] . Subsequent exper iments proved the value of the process cross section on a level of 1 mb in a rather wide gamma energy range from 15 to 20 MeV, which is explained by the low threshold (9.98 MeV) of proton separation from the 7 Li nucleus. These energies of bremsstrahlung gamma quanta are obtained at the electron accelerator of the Flerov Laboratory of Nuclear Reactions, Joint Insti tute for Nuclear Research (FLNR JINR), which prompted us to perform an experiment aimed at eluci , is studied. The 6 He yield from the Li 2 CO 3 target made up 6 × 10 5 s -1 per 1 μA of the electron beam current. The obtained result is quite promising, taking into account the further improvement of the tar get unit, the possibility of using another lithium compound, and the increase in the target material tempera ture and the electron beam current up to 20 μA. The application of this approach for the further production of a monochromatic beam of accelerated 6 He nuclei with an intensity on the order of 10 7 s -1 would make a large number of experiments on investigating the structure of this nucleus and the mechanisms of nuclear reactions with its participation feasible. This method for obtaining 6 He nuclei may turn out to be one of the most optimal (and inexpensive) currently available. DOI: 10.1134/S154747711002010X
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No. 2 2010 dating the possibility of producing 6 He atoms in num bers sufficient for their subsequent acceleration, as well as an investigation of the mechanisms of nuclear reactions with their participation mentioned above. ), which absorbs half of the produced bremsstrahlung gamma quanta with an energy in the range from 15 to 20 MeV. The fundamental possibility of producing beams of accelerated 6 He nuclei with such an intensity makes this method quite attractive and competitive, prompt ing its investigation.
In the first experiment aimed at evaluating the yield of 6 He nuclei produced in the reaction from the lith ium target, a rather simple setup with the gas transport of these nuclei to a detector far from the active region was used; this detector registered electrons from 6 He beta decay. A schematic diagram of the experimental setup is shown in Fig. 2 . The electron beam from MT 25 microtron passed through the aluminum win dow with a thickness of 200 μm and hit the decelerat ing tantalum foil with a thickness of 1 mm. This foil thickness is optimal for achieving the maximum yield of bremsstrahlung radiation. The studied substance containing lithium was placed in the field of bremsstrahlung radiation. In this experiment, Li 2 CO 3 salt in the form of highly dispersed powder with a packed density of 1 g cm -3 was chosen. The size of the cell was chosen from the condition of simplest inter pretation of obtained results. The transverse dimen sions of the cell (29 × 29 mm) are also optimal for the maximal use of the plume of bremsstrahlung gamma quanta, taking into account its angular spread.
The cell length was chosen from the following con siderations. Electrons passing through the tantalum plate lose approximately one fifth of their energy. The remaining electron energy is released in the substance contained in the cell, heating it and contributing to the yield of produced 6 He atoms from it. The chosen cell length slightly exceeds the maximal path length of elec trons with the remaining energy. This allows one to assume that the temperature distribution of the irradi ated substance is sufficiently homogeneous. For these dimensions, the cell contained 68 g of Li 2 CO 3 salt.
The additional heating of the graphite cell using electric heaters in its walls was possible to measure the dependence of the 6 He yield on temperature (which was not done in this experiment). The cell temperature is measured using the calibrated thermocouple. The cell is situated in the central part of the box capable of standing an excessive pressure of up to 4 atm. Thermal insulation from filamentary silicon carbide crystals capable of operating at temperatures up to 2000°C is placed between the box walls and the cell. The material density is very low, and creates practically no resis tance to the gas flow.
EXPERIMENTAL METHOD
A buffer gas, grade "60" helium, was supplied to the box at a pressure of 2 atm; the admixture content was no higher than 10 -6 . The gas flow passed through the thermal insulation and heated it. The temperature of the target substance during the experiment was 160°C. Then the gas passed through the target mate rial contained in the cell and left the box through a tube in one of the longitudinal edges of the cell. Sev eral holes with diameters of 1 mm were made along the 
